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(57) ABSTRACT 

Disclosed is an RFID tag inspection system Which inspects 
the properties of tag antennas, and further, Which determines 
the communication performance of RFID tags, based on 
hoW much their resonant frequencies are shifted from a 

target value. The RFID tag inspection system includes: a 
reader/Writer including a coiled reader/Writer antenna, for 
transmitting/receiving data to or from the RFID tag at the 
resonant frequency through the reader/Writer antenna; an 
RFID tag set portion on Which the RFID tag is set in such 
a Way that the tag antenna is located Within a coverage area 

of the reader/Writer antenna; and a magnetic ?eld sensing 
coil including at least one open terminal, the magnetic ?eld 
sensing coil being placed corresponding to the tag antenna. 
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RFID TAG INSPECTION SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] An apparatus consistent With the present invention 
relates to an inspection system for RFID tags and, more 
speci?cally, to an inspection system Which determines the 
communication performance of RFID tags, based on hoW 
much their resonant frequencies are shifted from a target 
value. 

[0003] 2. Description of the Related Art 

[0004] In recent years, RFID (radio frequency identi?ca 
tion) tags have been Widely used in distribution systems and 
entering and leaving control systems, etc. An RFID tag has 
a memory in its integrated circuit (IC). This memory 
responds data from a reader/Writer and, then transmits/ 
receives data to or from the reader/Writer in a non-contact 
manner. This transmission/reception is performed through 
respective coiled antennas provided in both an RFID tag and 
a reader/Writer. Hereinafter, the coiled antenna of the RFID 
tag is referred to as “tag antenna”, and the coiled antenna of 
the reader/Writer is referred to as “reader/Writer antenna”. A 
reader/Writer energiZes an RFID tag and, simultaneously 
transmits/receives data to or from the RFID tag through their 
antennas by means of electromagnetic induction. As a result, 
a non-contact data transmission/reception betWeen the RFID 
tag and the reader/Writer is established. 

[0005] Such RFID tags are attached to packages of food 
products and of industrial products for the purpose of 
controlling their production or distribution process. In addi 
tion, RFID tags are contained in cards, thereby constituting 
prepaid cards. 

[0006] On the other hand, manufacturers of products 
equipped With an RFID tag need to inspect the functions of 
the RFID tags before and after the attachment to the products 
or their packages. Typically, this inspection is represented by 
a data communication test betWeen an RFID tag and a 
reader/Writer. An eXample of this test method is described in 
Japanese Unexamined Patent Application No. 2002-230510. 

[0007] This test method makes it possible to determine 
Whether or not RFID tags operate successfully, but does not 
yet determine the cause of the abnormalities of RFID tags if 
any abnormalities are detected. In other Words, an abnor 
mality of RFID tags is caused mainly by the failure of their 
IC chip, the contact failure betWeen their IC chip and tag 
antenna, or the lack of the property of their tag antenna. 
HoWever, With the above test method alone, Which of these 
three causes cannot be identi?ed. 

[0008] An object of the present invention is to provide an 
RFID tag inspection system Which inspects the properties of 
tag antennas, and further, Which determines the communi 
cation performance of RFID tags, based on hoW much their 
resonant frequencies are shifted from a target value. 

SUMMARY OF THE INVENTION 

[0009] According to an aspect of the present invention, 
there is provided, an RFID tag inspection system for inspect 
ing an RFID tag including a coiled tag antenna having a 
predetermined resonant frequency is constituted of: 
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[0010] (1) a reader/Writer including a coiled reader/ 
Writer antenna, for transmitting/receiving data to or 
from the RFID tag at the resonant frequency through 
the reader/Writer antenna; 

[0011] (2) an RFID tag set portion on Which the RFID 
tag is set in such a Way that the tag antenna is located 
Within a coverage area of the reader/Writer antenna; and 

[0012] (3) a magnetic ?eld sensing coil including at 
least one open terminal, the magnetic ?eld sensing coil 
being placed corresponding to the tag antenna. 

[0013] According to another aspect of the present inven 
tion, there is provided, an RFID tag inspection method for 
inspecting an RFID tag by using a reader/Writer having a 
coiled reader/Writer antenna and a magnetic ?eld sensing 
coil having a plurality of open terminals, said method 
including: 

[0014] (a) positioning the magnetic ?eld sensing coil 
Within a coverage area of the reader/Writer antenna; 

[0015] (b) setting the RFID tag to correspond to the 
magnetic ?eld sensing coil; 

[0016] (c) delivering an inspection signal from the 
reader/Writer to the RFID tag; and 

[0017] (d) measuring a voltage betWeen the open ter 
minals. 

[0018] In this inspection system, the RFID tag is set on the 
RFID tag set portion, the reader/Writer then communicates 
With the RFID tag, and the voltage betWeen the open 
terminals is ?nally measured during the communication. 
Consequently, it is possible to con?rm Whether or not the tag 
antenna has the resonant frequency faithfully to a design 
target. 

[0019] Concretely, if the tag antenna resonates at the 
frequency of the magnetic ?eld generated by the reader/ 
Writer antenna during the communication, then the magnetic 
?eld around the tag antenna is strengthened, thereby causing 
a great change in the magnetic ?eld. OtherWise, if the 
resonant frequency of the tag antenna is greatly shifted from 
that of the reader/Writer antenna, the resonance strength of 
the tag antenna is attenuated by this shift amount, so that the 
change in the magnetic ?eld around the tag antenna is not so 
prominent. 
[0020] In either case, this change in the magnetic ?eld 
induces a voltage in the magnetic ?eld sensing coil placed 
corresponding to the tag antenna. Accordingly, by measuring 
the voltage, current or electric poWer betWeen the open 
terminals of the magnetic ?eld sensing coil, Whether or not 
the resonant frequency of the tag antenna matches With the 
design target can be con?rmed. 

[0021] In this inspection system, it is preferable that the 
RFID tag set portion is con?gured in such a Way that a 
distance thereof With respect to the reader/Writer antenna can 
be changed. 

[0022] With this con?guration, the strength of magnetic 
?eld applied to the RFID tag can be changed in accordance 
With speci?cations of the RFID tag. 

[0023] In addition, the strength of the magnetic ?eld 
generated from the reader/Writer can be changed, so that the 
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inspection is performed at a desired communication distance 
and under a magnetic ?eld of desired strength. 

[0024] Furthermore, it is preferable that the reader/Writer 
includes a resonance signal output terminal through Which a 
resonance signal is outputted, the resonance signal being 
produced by the reader/Writer based on a load modulation 
signal received from the RFID tag through the reader/Writer 
antenna, the load modulation signal being produced by the 
RFID tag in response to data received from the reader/Writer. 

[0025] Both the voltage betWeen the open terminals and a 
resonance signal (amplitude) at the resonance signal output 
terminal are monitored, so that Which side the resonant 
frequency of the tag antenna is shifted can be con?rmed. 

[0026] Speci?cally, the resonant frequency of tag antenna 
of the RFID tag is sWitched betWeen tWo frequencies, 
depending on ON/OFF of the resistance of the IC in the 
RFID tag in order to realiZe a digital communication. The 
former frequency is targeted for the resonant frequency of 
the magnetic ?eld generated from the reader/Writer, Whereas 
the latter frequency is slightly shifted from the former 
frequency. 
[0027] The resonance signal acquires a maXimum value 
When the RFID tag resonates at the resonant frequency of the 
reader/Writer. This value is decreased if the resonant fre 
quency of the RFID tag is shifted from that of the reader/ 
Writer. Hence, With the resonance intensity signal alone, 
Which side the resonant frequency of the tag antenna is 
shifted cannot be con?rmed. 

[0028] In contrast, the voltage betWeen the open terminals 
is monitored, mostly When the resonant frequency of the tag 
antenna is shifted from that of the reader/Writer. Within an 
alloWable range Where the resonant frequency of the RFID 
tag is varied in a manufacturing process, the voltage betWeen 
the open terminals is simply increased or decreased. Accord 
ingly, it is possible to con?rm Which side the resonant 
frequency of the RFID tag is shifted, based on the level of 
the voltage betWeen the open terminals. 

[0029] Moreover, the RFID tag set portion is made of a 
non-magnetic or insulating material such as a resin, thereby 
achieving the accurate inspection Without affecting the mag 
netic ?eld. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] For more complete understanding of the present 
invention and the advantages hereof, reference is noW made 
to the folloWing description taken in conjunction With the 
accompanying draWings Wherein: 

[0031] FIG. 1 is a perspective vieW depicting an RFID tag 
inspection system according to an embodiment of the 
present invention; 
[0032] FIG. 2 is a block diagram of the inspection system; 

[0033] FIG. 3 is a plane vieW depicting a representative 
eXample of an RFID tag; 

[0034] FIG. 4 is a graph shoWing a relationship betWeen 
an open terminal voltage and a maXimum communication 
distance of the RFID tag; 

[0035] FIG. 5 is a screen of an oscilloscope, on Which the 
open terminal voltage, a signal at a resonance signal output 
terminal, and a signal at a sync signal output terminal are 
displayed; 
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[0036] FIG. 6A is a graph shoWing one eXample of a 
relationship betWeen a frequency and both a resonance 
signal and the open terminal voltage, on the condition that 
a resonant frequency of an RFID tag antenna is a target 

value; 
[0037] FIG. 6B is a graph shoWing one eXample of the 
relationship betWeen the frequency and both the resonance 
signal and the open terminal voltage, on the condition that 
the resonant frequency of the RFID tag antenna is shifted 
from the target value toWard the high frequency side; and 

[0038] FIG. 6C is a graph shoWing one eXample of the 
relationship betWeen the frequency and both the resonance 
signal and the open terminal voltage, on the condition that 
the resonant frequency of the RFID tag antenna is shifted 
from the target value toWard the loW frequency side. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS OF THE 

INVENTION 

[0039] A description Will be given beloW in detail of an 
embodiment of the present invention, With reference to the 
accompanying draWings as appropriate. FIG. 1 is a perspec 
tive vieW depicting an RFID tag inspection system accord 
ing to an embodiment of the present invention; FIG. 2 is a 
block diagram of the inspection system; and FIG. 3 is a 
plane vieW depicting an eXample of the RFID tag. 

[0040] Referring to FIG. 1, an RFID tag inspection system 
1 (hereinafter, referred to as “inspection system 1” for short) 
is constituted of, as main components: 

[0041] (a) a tag set board 14 on Which an RFID tag 5 
(see FIG. 3) is to be set; 

[0042] (b) a reader/Writer 20 contained in the base 11, 
Which is compatible With the RFID tag 5; 

[0043] (c) a magnetic ?eld sensing coil 15 disposed on 
the tag set board 14; and 

[0044] (d) a pair of open terminals 16 Which are electric 
contact points at both ends of the magnetic ?eld sensing 
coil 15, respectively. 

[0045] The RFID tag 5, being to be inspected by the 
inspection system 1, is shoWn in FIG. 3. 

[0046] This RFID tag 5 is constituted of: 

[0047] a board 5a made of a non-metal such as a 

resin; 

[0048] (ii) an IC chip 5b placed on the board 5a and 
incorporating a memory element and an optional opera 
tors; and 

[0049] (iii) a coiled tag antenna 5c formed of a print 
Wire and connected to the IC chip 5b. In addition, the 
IC chip 5b is protected by being coated by a resinous 
covering compound such as a globe top 5d. 

[0050] The tag set board 14 is a resin-molded, plate 
shaped member, as shoWn in FIG. 1. The portion near one 
short side of the tag set board 14 (the upper left side in FIG. 
1) is formed thick, and has a screW hole 14a penetrating 
therethrough vertically in FIG. 1. In contrast, the portion 
near the other short side of the tag set board 14 is formed 
thin. On a top surface of this tag set board 14, the magnetic 
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?eld sensing coil 15 formed of a printed or adhered metal 
Wire is disposed. The magnetic ?eld sensing coil 15 is 
provided With, on its inner side, a recess having just the right 
depth to accommodate the RFID tag 5, such as 0.5 mm 
depth. This recess serves as an RFID tag set portion 14b. 

[0051] By this recess, the RFID tag 5 can be ?xed at a 
predetermined location, thereby acquiring a stable inspec 
tion result of the RFID tag 5. In addition, the tag antenna 5c 
can be placed so as to be substantially ?ush With the 
magnetic ?eld sensing coil 15. As a result, the resonant state 
of the tag antenna 5c can be con?rmed exactly. If the 
magnetic ?eld sensing coil 15 is positioned far aWay from 
the tag antenna 5c, then it is difficult for the magnetic ?eld 
sensing coil 15 to sense the resonant state of the tag antenna 
5c. In addition, if the magnetic ?eld sensing coil 15 has a 
small diameter, a signal sensed by the magnetic ?eld sensing 
coil 15 ends up being loW. In consideration of these prop 
erties, the diameter of the magnetic ?eld sensing coil 15 and 
the distance betWeen the magnetic ?eld sensing coil 15 and 
the tag antenna 5c need to be optimiZed. It is preferable that 
the magnetic ?eld sensing coil 15 is positioned around the 
tag antenna 5c so as to be concentric With the tag antenna 5c. 
To give an example, the magnetic ?eld sensing coil 15 may 
be formed on the bottom surface of the RFID tag set portion 
14b, in accordance With the shape of the tag antenna 5c. 

[0052] The tag set board 14 above is positioned in such a 
Way that the magnetic ?eld sensing coil 15 faces a reader/ 
Writer antenna 21 of the reader/Writer 20. This results in 
positioning of the tag antenna 5c Within a coverage area of 
the reader/Writer antenna 21. 

[0053] The base 11, Which serves as a resin case contain 
ing the reader/Writer 20, supports the tag set board 14 at a 
predetermined height. Near one short side of the base 11 
(upper left in FIG. 1), an inverted U-shaped support member 
12 made of a resin material is provided. The support member 
12 has an upper beam 12a, and on a center of this upper 
beam 12a, a through hole 12b is formed vertically. Into this 
through hole 12b, an upper journal of a screWed shaft 13 
made of a resin material is ?tted, so that the upper beam 12a 
bears the screWed shaft 13. AloWer end of the screWed shaft 
13 is bore by the base 11, and at the upper end, a knob 13a 
is formed. 

[0054] The tag set board 14 has a screW hole 14a into 
Which the screWed shaft 13 is screWed, and the side surfaces 
14c of the tag set board 14 are sandWiched betWeen the inner 
surfaces of the support member 12. This arrangement alloWs 
the tag set board 14 to move vertically in contact With the 
inner surface of the support member 12, by turning the 
screWed shaft 13. Further, from the base 11, an inspection 
signal input terminal 22a, a resonance signal output terminal 
22b, and a sync signal output terminal 22c are exposed, 
Which are all described in detail later. 

[0055] On the upper beam 12a, the open terminals 16 each 
serving as an electric contact point made of a metal are 
provided, and are connected to respective ends of the 
magnetic ?eld sensing coil 15 through lead Wires 16a. 

[0056] Note that the reason Why the base 11, the support 
member 12, the screWed shaft 13 and the tag set board 14 are 
all made of resin materials is to prevent them from affecting 
the magnetic ?elds generated by the reader/Writer 20 and the 
RFID tag 5. Accordingly, it is preferable that the base 11, the 
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support member 12, the screWed shaft 13 and the tag set 
board 14 are all made of non-magnetic or insulating mate 
rials. 

[0057] Next, a description Will be given beloW of an 
electric con?guration of the inspection system 1 With refer 
ence to FIG. 2. The reader/Writer 20 includes, as main 
components, an interface (UP) 23, a controller 24, a modu 
lation circuit 25a, a demodulation circuit 25b, a comparator 
28, the inspection signal input terminal 22a, the resonance 
signal output terminal 22b and the sync signal output 
terminal 22c. 

[0058] The inspection signal input terminal 22a is a ter 
minal to Which a computer 31 transmitting an inspection 
signal is connected. The inspection signal enters the con 
troller 24 through the interface 23. In this case, the structure 
of the inspection signal input terminal 22a and the operation 
of the interface 23 are in compliance With the RS232C 
standard, for example. 

[0059] The controller 24 interprets the inspection signal 
from the computer 31 to thereby acquire a command there 
from. Further, the controller 24 transmits this command to 
the RFID tag 5 by using the reader/Writer antenna 21 through 
the modulation circuit 25a and the ampli?er 26a. Examples 
of the command include a data Write command and a data 
read command. 

[0060] The modulation circuit 25a modulates the com 
mand into a signal format Which the RFID tag 5 can receive. 
This modulation is done in compliance With a Wireless 
communication scheme such as the ISO14443 standard. The 
signal generated by the modulation circuit 25a is ampli?ed 
by the ampli?er 26a, and is then delivered to the reader/ 
Writer antenna 21. 

[0061] An oscillator 27 generates a carrier Wave having a 
frequency of, for example, 13.56 MHZ, Which is used When 
the modulation circuit 25a performs the modulation. 

[0062] A signal caught by the reader/Writer antenna 21 is 
ampli?ed by an ampli?er 26b, and is then delivered to the 
demodulation circuit 25b. The demodulation circuit 25b 
demodulates the signal from the ampli?er 26b into a signal 
format in compliance With the Wireless communication 
scheme. The demodulated signal can be monitored through 
the resonance signal output terminal 22b, and is delivered to 
the comparator 28. 

[0063] The comparator 28 converts the signal demodu 
lated by the demodulation circuit 25b into a binary signal, 
based on its predetermined threshold. Speci?cally, if the 
demodulated signal exceeds the threshold, then the com 
parator 28 converts the signal into a predetermined voltage 
level. OtherWise, it converts the signal into 0V. Subse 
quently, this binary signal can be monitored through the sync 
signal output terminal 22c, and is delivered to the controller 
24. 

[0064] Both the resonance signal output terminal 22b and 
the sync signal output terminal 22c are connected to an 
oscilloscope 32, and the respective signals at these terminals 
can be monitored thereon. The open terminals 16 of the 
magnetic ?eld sensing coil 15 are also connected to the 
oscilloscope 32, and a voltage produced by the magnetic 
?eld sensing coil 15 can be monitored thereon. Note that the 
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level of this voltage is equivalent to the strength of the 
magnetic ?eld generated from the magnetic ?eld sensing 
coil 15. 

[0065] A description Will be given beloW of a method for 
using the inspection system 1 con?gured above and of an 
operation of the same, With reference to FIGS. 1 and 2. 
First, the computer 31 is connected to the inspection signal 
input terminal 22a in order to enter the inspection signal into 
the inspection system 1. The open terminals 16, the reso 
nance signal output terminal 22b and the sync signal output 
terminal 22c are then connected to the oscilloscope 32. 

[0066] Prior to setting of the RFID tag 5, the inspection 
signal containing a command, such as a magnetic ?eld 
ON/OFF command, a data Writing command and a data 
reading command, is entered into the inspection system 1. 
Subsequently, the height of the tag set board 14 is adjusted 
so that the magnetic ?eld emitted from the reader/Writer 
antenna 21 meets a predetermined inspection condition. For 
eXample, the height of the tag set board 14 is adjusted by 
turning the knob 13a While the voltage betWeen the open 
terminals 16 is monitored, so that the magnetic ?eld strength 
on the location Where the magnetic ?eld sensing coil 15 is 
placed is 5 A/m. 

[0067] The RFID tag 5 is set on the RFID tag set portion 
14b. Subsequently, When the inspection signal from the 
computer 31 is entered into the inspection system 1, the 
controller 24 interprets this inspection signal to thereby 
acquire a command, and the command is then propagated to 
the RFID tag 5 by the reader/Writer antenna 21 through the 
modulation circuit 25a and the ampli?er 26a. In this 
embodiment, assuming that the frequency of the inspection 
signal is 13.56 MHZ in compliance With the ISO14443 
standard. In this case, the tag antenna 5c (see FIG. 3) of the 
RFID tag 5 is designed to resonate With the change in the 
magnetic ?eld at 13.56 MHZ. Therefore, if this RFID tag 5 
has been produced faithfully to this design, then the RFID 
tag 5 greatly resonates, thereby strengthening the magnetic 
?eld around the RFID tag 5. OtherWise, if the RFID tag 5 has 
not due to a variation in the thickness, etc., then the resonant 
frequency of the RFID tag 5 is shifted from 13.56 MHZ, and 
the RFID tag 5 thus decreases the strength of the magnetic 
?eld around the RFID tag 5 by this shift amount. 

[0068] By using the multiple RFID tags 5 as samples, the 
voltages betWeen the open terminals 16 (hereinafter, referred 
to as “open terminal voltage”) Were measured, and these 
results Were shoWn in FIG. 4. FIG. 4 is a graph shoWing a 
relationship betWeen the open terminal voltage and a maXi 
mum communication distance of the RFID tags 5. A hori 
Zontal aXis of this graph is denoted by the open terminal 
voltage under the condition that the eXternal magnetic ?eld 
is 5 A/m. Avertical aXis thereof is denoted by the maXimum 
communication distance When the height of the tag set board 
14 is changed. Referring to FIG. 4, the respective open 
terminal voltages of the samples Were distributed over a 
range from 1.4V to 2.7V, and it can be found that the 
maXimum communication distances eXtended in proportion 
to the open terminal voltages. To give some examples, When 
the open terminal voltage Was as loW as 1.4V, the maXimum 
communication distance Was as short as 15.4 mm. In com 

parison, When the open terminal voltage Was as high as 2.7V, 
the maXimum communication distance Was as long as 18.5 
mm. 
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[0069] In this Way, by monitoring the open terminal volt 
age on the oscilloscope 32, it can be con?rmed Whether or 
not the resonant frequency of the RFID tag 5 meets the 
design requirement. 

[0070] In addition, merely by monitoring the resonance 
signal alone, Which side the resonant frequency of the RFID 
tag 5 is shifted cannot be con?rmed. HoWever, by monitor 
ing the open terminal voltage in addition to the resonance 
signal, the shifted side can be con?rmed. 

[0071] Next, the resonance signal Will be described beloW 
With reference to FIG. 5. 

[0072] FIG. 5 is a screen of an oscilloscope, on Which the 
open terminal voltage, a signal at the resonance signal output 
terminal, and a signal at the sync signal output terminal are 
displayed. Hereinafter, the signal at the resonance signal 
output terminal is referred to as “resonance signal”, and the 
signal at the sync signal output terminal is referred to as 
“sync signal”. In FIG. 5, top, middle and bottom Waveforms 
correspond to the open terminal voltage, the resonance 
signal and the sync signal, respectively. 

[0073] As for the top Waveform, that is, the open terminal 
voltage, as its level (amplitude) is increased, the resonant 
frequency of the RFID tag 5 being inspected is approaching 
13.56 MHZ. 

[0074] As for the middle Waveform, that is, the resonance 
signal, it is a Waveform of the signal fed to the reader/Writer 
antenna 21, and is for monitoring the resonant state of the 
RFID tag 5. The left portion of this Waveform is a Waveform 
indicating the state Where the reader/Writer 20 transmits the 
signal to the RFID tag 5, and the right portion is a Waveform 
indicating the state Where the reader/Writer 20 receives the 
signal from the RFID tag 5. 

[0075] The RFID tag 5 is designed to change the fre 
quency of the signal to be emitted, betWeen 13.56 MHZ and 
a frequency slightly shift from 13.56 MHZ, depending 
sWitching of its internal resistance. If the resonant frequency 
of the tag antenna 5c is shifted from a desired value toWard 
high or loW frequency side, then the strength (amplitude) of 
the signal Which is generated from the RFID tag 5, that is, 
Which is received by the reader/Writer antenna 21 is 
decreased. 

[0076] A description Will be given beloW of a speci?c 
method for con?rming Which side the resonant frequency is 
shifted, With reference to FIG. 6. In this case, assuming that 
the RFID tag 5 emits the signal at a target frequency, i.e. 
13.56 MHZ, When its internal resistance is sWitched ON, 
Whereas the RFID tag 5 emits the signal at a frequency 
slightly loWer than the target frequency, When its internal 
resistance is sWitched OFF. 

[0077] FIGS. 6A to 6C are graphs shoWing an illustrative 
relationship betWeen the frequency of the signal generated 
by the RFID tag 5 and both the amplitude of the resonance 
signal and the open terminal voltage. FIG. 6A shoWs the 
relationship under the condition that the resonant frequency 
of the tag antenna is of the target value, FIG. 6B shoWs the 
relationship under the condition that the resonant frequency 
is shifted toWard the high frequency side, and FIG. 6C 
shoWs the relationship When the frequency is shifted toWard 
the loW frequency side. 
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[0078] Referring to FIG. 6A, When the internal resistance 
of the IC is switched ON, the resonance signal acquires the 
highest amplitude at 13.56 MHZ. In addition, When the 
resistance of the IC of the RFID tag 5 is sWitched OFF, the 
open terminal voltage acquires the maximum amplitude at a 
frequency slightly loWer than 13.56 MHZ. 

[0079] Referring to FIG. 6B, the resonance signal is 
decreased at 13.56 MHZ because its resonance frequency is 
shifted from 13.56 MHZ, Whereas the open terminal voltage 
is increased at 13.56 MHZ because the resonance frequency 
approaches 13.56 MHZ. 

[0080] Referring to FIG. 6C, the resonance signal is 
decreased at 13.56 MHZ, Whereas the open terminal voltage 
is also decreased at 13.56 MHZ. 

[0081] As described above, the resonance signal is merely 
attenuated When the resonant frequency is shifted from the 
target value toWard high or loW frequency side. Hence, even 
if only this resonance strength signal is monitored, Which 
side the resonant frequency of the tag antenna is shifted 
cannot be determined. 

[0082] HoWever, both the open terminal voltage and the 
resonance signal are monitored in combination, so that 
Which side the resonant frequency is shifted can be con 
?rmed. This is because the open terminal voltage is 
increased When the resonant frequency of the tag antenna is 
shifted toWard the high frequency side, Whereas the open 
terminal voltage is decreased When the resonant frequency is 
shifted toWard loW frequency side. 

[0083] Turning back to FIG. 5, a bottom Waveform of this 
screen, that is, the sync signal is emitted in synchroniZation 
With the timing When the reader/Writer 20 transmits the 
signal to the RFID tag 5, or When the RFID tag 5 transmits 
the signal to the reader/Writer 20. It is thus considered that 
this sync signal shoWs the timing When to monitor the open 
terminal voltage and the resonance signal. Consequently, the 
sync signal can be used, for example, to process the open 
terminal voltage and the resonance signal With the computer. 

[0084] In conclusion, With the inspection system 1 accord 
ing to this embodiment, the resonant frequency of the RFID 
tag 5 can be con?rmed With high accuracy, based on the 
level of the voltage produced from the magnetic ?eld 
sensing coil 15 of the tag set board 14. 

[0085] In addition, With the system, Which side and hoW 
much the open terminal voltage is shifted from a desired 
value can be con?rmed. Accordingly, both the shifted side 
and the shift amount of the resonant frequency of the RFID 
tag 5 can be determined. 

[0086] Furthermore, the height of the tag set board 14 
relative to the reader/Writer antenna 21 is changed, so that 
the inspection can be done under a desired magnetic ?eld. 
Further, since the communication test is done While the 
height is changed, the maximum communication distance 
can be determined. 

[0087] Up to this point, the description has been given of 
the inspection system according to the embodiment of the 
present invention, but an inspection system according to the 
present invention is not limited to this embodiment, and can 
be modi?ed and varied as appropriate. To give an example, 
the RFID tag 5 is placed on the RFID tag set portion 14b, but 
they do not face each other vertically. Alternatively, they 
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may face horiZontally, and the RFID tag 5 may be supported 
in the insert manner near the magnetic ?eld sensing coil 15. 

[0088] The tag set board 14 may be supported in any given 
manner, as long as the tag antenna 5c faces the reader/Writer 
antenna 21. For example, the tag set board 14 may be 
supported by a support member other than the base 11. 

[0089] In the embodiment above, the RFID tag 5 in Which 
the IC chip 5b is mounted on the board has been exempli?ed, 
but a card type RFID tag, such as an IC card, is also 
applicable. 
[0090] In the inspection system 1 according to the embodi 
ment above, the vertical movement of the tag set board 14 
and the measurement of both the open terminal voltage and 
the resonance signal have been done manually, but they can 
be done automatically instead. 

[0091] To give an example, the tag set board 14 may be 
moved by an actuator in order to adjust the magnetic ?eld to 
a desired value, and the measurement may be done through 
a computer. 

[0092] From the aforementioned explanation, those 
skilled in the art ascertain the essential characteristics of the 
present invention and can make the various modi?cations 
and variations to the present invention to adapt it to various 
usages and conditions Without departing from the spirit and 
scope of the claims. 

What is claimed is: 
1. An RFID tag inspection system for inspecting an RFID 

tag including a coiled tag antenna having a predetermined 
resonant frequency, said RFID tag inspection system com 
prising: 

a reader/Writer including a coiled reader/Writer antenna, 
for transmitting/receiving data to or from the RFID tag 
at the resonant frequency through the reader/Writer 
antenna; 

an RFID tag set portion on Which the RFID tag is set in 
such a Way that the tag antenna is located Within a 
coverage area of the reader/Writer antenna; and 

a magnetic ?eld sensing coil including a plurality of open 
terminals, the magnetic ?eld sensing coil being placed 
corresponding to the tag antenna. 

2. The RFID tag inspection system according to claim 1, 

Wherein the RFID tag set portion is con?gured in such a 
Way that a distance thereof With respect to the reader/ 
Writer antenna can be changed. 

3. The RFID tag inspection system according to claim 1, 

Wherein the reader/Writer includes a resonance signal 
output terminal through Which a resonance signal is 
outputted, the resonance signal being produced by the 
reader/Writer based on a load modulation signal 
received from the RFID tag through the reader/Writer 
antenna, the load modulation signal being produced by 
the RFID tag in response to data received from the 
reader/Writer. 

4. The RFID tag inspection system according to claim 2, 

Wherein the reader/Writer includes a resonance signal 
output terminal through Which a resonance signal is 
outputted, the resonance signal being produced by the 
reader/Writer based on a load modulation signal 
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received from the RFID tag through the reader/Writer 
antenna, the load modulation signal being produced by 
the RFID tag in response to data received from the 
reader/Writer. 

5. The RFID tag inspection system according to claim 1, 

Wherein strength of a magnetic ?eld generated by the 
reader/Writer can be changed. 

6. The RFID tag inspection system according to claim 2, 

Wherein strength of a magnetic ?eld generated by the 
reader/Writer can be changed. 

7. The RFID tag inspection system according to claim 4, 

Wherein strength of a magnetic ?eld generated by the 
reader/Writer can be changed. 

8. The RFID tag inspection system according to claim 1, 

Wherein the RFID tag set portion is made of a non 
magnetic material. 

9. The RFID tag inspection system according to claim 7, 

Wherein the RFID tag set portion is made of a non 
magnetic material. 

10. The RFID tag inspection system according to claim 1, 

Wherein the RFID tag set portion is made of an insulating 
material. 

11. The RFID tag inspection system according to claim 9, 

Wherein the RFID tag set portion is made of an insulating 
material. 

12. The RFID tag inspection system according to claim 1, 

Wherein the RFID tag set portion has a recess into Where 
the RFID tag is set. 

13. The RFID tag inspection system according to claim 
11, 

Wherein the RFID tag set portion has a recess into Where 
the RFID tag is set. 

14. The RFID tag inspection system according to claim 1, 

Wherein the magnetic ?eld sensing coil is positioned 
around the RFID tag set portion so as to be concentric 
With the tag antenna. 
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15. The RFID tag inspection system according to claim 
13, 

Wherein the magnetic ?eld sensing coil is positioned 
around the RFID tag set portion so as to be concentric 
With the tag antenna. 

16. The RFID tag inspection system according to claim 1, 

Wherein the magnetic ?eld sensing coil is positioned on a 
bottom of the RFID tag set portion so as to be concen 
tric With the tag antenna. 

17. The RFID tag inspection system according to claim 
13, 

Wherein the magnetic ?eld sensing coil is positioned on a 
bottom of the RFID tag set portion so as to be concen 
tric With the tag antenna. 

18. The RFID tag inspection system according to claim 1, 

Wherein the magnetic ?eld sensing coil is positioned to be 
?ush With the tag antenna. 

19. The RFID tag inspection system according to claim 
13, 

Wherein the magnetic ?eld sensing coil is positioned to be 
?ush With the tag antenna. 

20. An RFID tag inspection method for inspecting an 
RFID tag by using a reader/Writer having a coiled reader/ 
Writer antenna and a magnetic ?eld sensing coil having a 
plurality of open terminals, said method comprising: 

positioning the magnetic ?eld sensing coil Within a cov 
erage area of the reader/Writer antenna; 

setting the RFID tag to correspond to the magnetic ?eld 
sensing coil; 

delivering an inspection signal from the reader/Writer to 
the RFID tag; and 

measuring a voltage betWeen the open terminals. 


